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DSC Analysis of the Effect of Cryogenic Treatment
on the Inner Structure of Nitrocellulose in Dilute Solution
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Abstract : The effect of cryogenic treatment on the inner structure of Nitrocellulose (NC) in its dilute ace-
tone solution is studied by differential scanning calorimetric measurement. Based on the experimental re-
sults, the dynamic mechanism of thermo-decomposition of the NC sample is discussed. It is believed that
the cryogenic treatment on NC dilute solution will induce NC associating in solution.
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RSB AT, BT R ERES S AR NG =12.6, Mw =17.4 x10* ,Mn =7.57 x 10*. B2FHKH
UIIE R A . S s B K EALEBBRK G , BB IR BV AR 56 — 57 C1# 44 .

A NC STRERBCHIAR 1. 05 x 10 7 g/mL WM, S- AP0, BEEEE 1 d. —HAESH, ERBEB N,
B—BBRAEEBRANREE P EEELRE , REEZRKE PG, MBI R 40 K. 1IEHER
N B N, AN, B E S TR RBUA R, o Al & R : S5 R 5 UREE, AT DSC JUlisk.

DSC 3X F7 FI{X 28 % B A< Shimatzu DSC-50 %I Z /R B HY, X285 RSB A H i BB K 1/
1 000. WK R LR SIFE, N, HZEH 20 mL/min, FHEE A 10°C/min.

1.2 #R54H

B 14HT NC SRS ERER DSC fiZk. RAMAAME#T T ERA—LAHE. NC S LLEME
FAER) DSC RSN BB A B B 25, B B LT L, 2 R R B e 3 B (IR KOG R ) 405 17.5
W/g, TR () S 2 244 1/ g; TS ARG B AN 14 W/g, BT RN 1814 J/g, B R4
RN PIERISERE PR REMR S AR K. MR, S RS R I B HL Y2 TR I B A B
B IBARMH AREME T NC AGEREMN R BRI R? RRMATREERARRARERTERBERZ
KRGS, DEPTRSRENY JEFRAHRLET LSIE NC B THRE S FEBA/N. mEX
AR /NE R NC 53 T R4 T IR R4 TRRBAERBIR T NC Ko FHi S —8aRa e, %
HRER RS RBRIABEINAS MAREME. B 2 A1 T RZBMAN NC FIRHM DSC f1 TG th4k. H
DSC FiBRE#4T T ERIT—1L, 32 ES 0T A, NC JR#54% DSC MR i BiIE B B 2905 16.4 W/g, 4+ T NC
B RS R 18] W TR () 4 1 808 I /g, /NTFHEfE I ORE . X LB NC RISHEERA WA &
EHEE  BEREIRPEANBHESWEER, 238 G%ENGEER R AdEBEBRTERN
NS SRERTRAENNGETRESE —HER M BMHEE NC ERERINRESEHRSA
FrAEAL, R ¥ A RTJS NC ) DSC i R I BRI TR AR S A RN IR]. ELR B E A AR VB (BT BOA R T e
FEAR AT N, , [ e B A BRI R B BE B — 6. M 2 i TG R AT, NC A R E L 2 5 AT R R
B R ATEL 175°C. 7E 202 CRY R EE A 80% £ 4, Bl 450 CRI REEH A H 1. 7% £4. BT NC #4
£ 7 BOTECR RN Sk EE AR R R [R]4E AT 84, BRI mT LU o . DSC 50 % H A A AL I #E A7 3 1 2 534
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F NC R, BEXR MGG K. WA BEK , A FeE thiltr.

KT #E—H AR —458, T E A FAE %D R AR R B R PP X L B4 At AR
HBh HEHUEHAT T 4. KR B R R 15 MARRAXH LR S A YLER R B x4 & i DSC
B AT, RIEREAS B SUR I R BOE X R AR IS, e T A HLER. TR SRR, XM TETA 3
A NC BB, BV Bl SR DL EL RS S A (R 1) BRI o (1 - )" MI[ - In(1 - ) ]*3 30
SRR T — B0 8 4 F R FBEHL B R R Kok o W ER T R EMEZREE TR
RO HTE Y BOE AR, B TR AN o R/ T 1, BrLAEE m 8K, 200 [ 07 7 A 4 ] R B
B, tR R LR R L BT Y B . AR 1 TSR T, 3 > NC A m BB K/MBUFR - IR
thEE > BUREE > SR, X ULBTER AR B SR A0 BTE A BB B, HOK R A, TIFES T
PERART BCAA S MBI (1 - o) TOHSF RN, H AR5 n g 53 S B9 RN B8, n (H R
K, AR RMAERM W R4 FERE. ditELR AR, 3 NCEER o HEK/NRF B : S HHE
> WU > FUARE XIS LGB RIS FRRE , R HERZ, RIGH P & BR8] -
In(1 - o) 1" TS BE T B8 3 R AR AR BE R BEALBUAZAT . MR 1 TG RTT A, 3 FhAE S & (L
Ry SR, X e BN E A , TR SR HE AR A A BB 8. 3 A NC B @ b bk A XHELE R/ NG % - IR g
B> B > SHHEE IR ERARNR R R PEIBBEIT A RN EE, RERKRZ, S L+
MRSt LRSS RAEE B ,3 # NC SR RITH LHERER THABKAS G EAR
) BT 1 LAY , NC R IR B 4B BB R , I F IS SRS , BAR e . NC BRI SR &

FETHIK, B LA A4 B B R AR
21 3#NCRENNBIBAHER

n,m,k §{E
BURER IR "l R
1-a)" n =146 n=143 n =162
[1-In(1-a)]* k=-6.78 k=-17.36 —
(1 -a)*[1-1n(1 -a)]* n=124k=-167 n=117,k=-2.25 n=116,k=-2.88
e[ -In(1 -a)l* - —_ m =4.68,k =-3.89
(1 -a) [-ln(l -a)]* n=062,m=251kk=-18 »n=05,m=266,k=-194 n=039m=342,k=-275
2 45

DSC Y43 45 R R IE VS VRAR TS (¥ NC VA WBHVR I B A 45 8 BE LR VRN NC VAR . X T R TRAL
AT LMRAE NC BIF R PIE RS FRNGE. 750 NC RS ERRE BRI A S AA - EHNANASE, K
WRABEBUE A B TGS EMRBOEEAERBRET BRI B P EIE RN A&
LMBURA BNGE S S NTERR R E R — 2.
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